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AB Benzopyranone compds . of formula I [R = H, acyl , etc.; X = H, 

halo, CF3; Y = halo, CF3 ; n = 2-4] are prepared for modulating gene 
expression in a cell expressing estrogen receptor (ER) . The 
compds. of formula I wherein R is H can be prepared by demethylation of the 
corresponding phenolic Me ether. The compds. are useful for treating a 
bone-resorbing disease, cancer, arthritis or an estrogen-related 
condition such as breast cancer, osteoporosis, endometriosis, 
cardiovascular disease, hypercholesterolemia, prostatic hypertrophy, 
prostatic carcinomas, obesity, hot flashes, skin effects, mood swings, 
memory loss, and adverse reproductive effects associated with exposure to 
environmental chems . or natural hormonal imbalances. Thus, II was prepared 
from (2-chloro-4-trif luoromethylphenyl) acetic acid, 1- (2 -hydroxy- 4- 
methoxyphenyl ) -2- (4 -hydroxyphenyl ) ethan-l-one and 1- (2- 
chloroethyl) pyrrolidine hydrochloride. The IC50 of II against MCF-7 
breast cancer cell was 4.5 nM. 
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AB The title compds. I [A = (CH2)n; n = 2 to 4; Rl = H, C0R2, etc.; R2 = 

alkyl, etc.; X = H, halo, etc.; Y = halo, etc.] are prepared I are useful 
for treating a bone-resorbing disease, cancer, arthritis or an 
estrogen-related condition such as breast cancer, osteoporosis, 
endometriosis, cardiovascular disease, hypercholesterolemia, prostatic 
hypertrophy, prostatic carcinomas, obesity, hot flashes, skin effects, 
mood swings, memory loss, and adverse reproductive effects associated with 
exposure to environmental chems. or natural hormonal imbalances. Compds. 
of this invention inhibit both MCF-7 breast cancer and BG-1 ovarian 
carcinoma cell proliferation; they showed IC50 values of 1.4 nM to 13.6 nM 
against BG-1 ovarian carcinoma cells and IC50 values of 3 nM to 13 . 6 nM 
against MCF-7 breast cancer cells. 
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AB The title benzopyranones [I; n = 2-4; Rl = H, C0R2, C02R2, etc.; 

R2 = alkyl, aryl , arylalkyl, etc.; X = H, halo, CF3; Y = halo, CF3] , 
useful for treating a bone-resorbing disease, cancer, arthritis or an 
estrogen-related condition such as breast cancer, osteoporosis and 
endometriosis, were prepared E.g., a 4-step synthesis of I [n = 2; Rl = H; 
X 3 CI; Y = CF3] (starting from tert-Bu acetate and 3-chloro-4- 
iodobenzotrif luoride) which showed IC50 of 0.4 nM against IL-6, was given. 
The compds. I, wherein Rl = H, can be prepared by demethylation of the 
corresponding phenolic Me ether. Pharmaceutical composition comprising the 
compound I was claimed. 
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Non-steroidal title compds . I -I I I and analogs (3 addnl . claimed Markush 
structures) are disclosed [wherein R3 = H, Cl-4 alkyl or perf luoroalkyl , 
CH20H, aryl, heteroaryl, or (un) substituted allyl , arylmethyl, alkynyl, or 
alkenyl; R5-R6 = H, F, CI, Br, iodo, N02, C02H, C02R2 , C0R2 , cyano, CF3 , 
CH20H, Cl-4 alkyl or perf luoroalkyl , 0R2, SR2 , S0R2 , S02R2, S03H, 
S(NR2R7)R2, S (0) (NR2R7) R2 , NR2R7 , aryl, heteroaryl , etc.; wherein R2 = H, 
Cl-4 alkyl or perf luoroalkyl , aryl, heteroaryl, or (un) substituted allyl, 
arylmethyl, alkynyl, or alkenyl; R7 = H, Cl-4 alkyl or perf luoroalkyl , 
aryl, heteroaryl, or (un) substituted allyl, arylmethyl, NHR8, or 0R8; R8 = 
H, Cl-6 alkyl or perf luoroalkyl , aryl, heteroaryl, (un) substituted allyl 
or arylmethyl, S02R2, S0R2 ; R9 , RIO = H, Cl-6 alkyl or perf luoroalkyl , 
aryl, heteroaryl, (un) substituted allyl, arylmethyl, alkynyl, or alkenyl; 
or R9 and RIO form a 3- to 7-membered ring optionally substituted with F, 
0R2, or NR2R7; R11-R14 = H, F, CI, Br, iodo, N02 , C02H, C02R2, C0R2 , 
cyano, CF3 , CH20H, Cl-4 alkyl or perf luoroalkyl , 0R2 , SR2, S0R2, S02R2 , 
S03H, S(NR2R7)R2, S0(NR2R7)R2, NR2R7, aryl, heteroaryl, or (un) substituted 
allyl, arylmethyl, alkynyl, or alkenyl; X = CH2 , 0, S, NR7 ; R16 = H, OH, 
0R17, SR17, NR2R7, (un) subst ituted allyl, etc., or alkyl; R17 = alkyl, 
etc.; R21, R30, R31 = H, Cl-4 alkyl, etc.]. The compds. are 
high-affinity, high-selectivity modulators of steroid receptors, and in 
particular are agonists or antagonists of progesterone receptors, or 
antagonists of glucocorticoid receptors. Also disclosed are 
pharmaceutical compns. incorporating the compds., which are effective in 
female hormone replacement, modulating human fertility, or treating 
dysfunctional uterine bleeding, endometriosis, leiomyomas, osteoporosis, 
cancer of the breast or ovaries, or endometrial cancer; methods for 
employing the disclosed compds. and compns. for treating patients 
requiring progesterone receptor agonist or antagonist therapy; 

intermediates useful in the preparation of the compds., and processes for their 
preparation As glucocorticoid antagonists, some compds. are useful for 
modulating carbohydrate, protein, and lipid metabolism, as well as functioning 
of the cardiovascular, kidney, central nervous, immune, and 
musculo-skeletal systems. Over 350 synthetic examples are given. For 
instance, title compound IV was prepared in 20% yield from a corresponding 
coumarinoquinoline derivative by reaction of the coumarin lactone function 
with MeLi, and reduction of the resulting hemiacetal intermediate with Et3SiH • 
and either BF3.0Et2 or CF3C02H. Selected compds. were tested in vitro 
and/or in vivo for activity at progesterone, androgen, estrogen, 



glucocorticoid and mineralocorticoid receptors. In a test for agonist 
activity at progesterone receptors expressed in CV-1 cells, IV had an 
efficacy (maximum response) of 138% vs. progesterone, with comparable 
potency. Five pharmaceutical formulations are described. 
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AB Non-steroidal title compds . I -III and analogs are disclosed [wherein R3 = 
H, Cl-4 alkyl or perf luoroalkyl , CH20H, aryl, heteroaryl, or 
(un) substituted allyl, arylmethyl , alkynyl, or alkenyl; R5-R6 = H, F, CI, 
Br, iodo, N02, C02H, C02R2, COR2 , cyano, CF3 , CH20H, Cl-4 alkyl or 
perf luoroalkyl, OR2 , SR2 , S0R2, S02R2, S03H, S(NR2R7)R2, S (0) (NR2R7) R2 , 
NR2R7, aryl, heteroaryl, etc.; wherein R2 = H, Cl-4 alkyl or 
perf luoroalkyl, aryl, heteroaryl, or (un) substituted allyl, arylmethyl, 
alkynyl, or alkenyl; R7 = H, Cl-4 alkyl or perf luoroalkyl , aryl, 
heteroaryl, or (un) substituted allyl, arylmethyl, NHR8 , or OR8; R8 = H, 
Cl-6 alkyl or perf luoroalkyl , aryl, heteroaryl, (un) substituted allyl or 
arylmethyl, S02R2, SOR2; R9, R10 = H, Cl-6 alkyl or perf luoroalkyl , aryl, 
heteroaryl, (un) substituted allyl, arylmethyl, alkynyl, or alkenyl; or R9 
and R10 form a 3- to 7-membered ring optionally substituted with F, OR2, 



or NR2R7; R11-R14 = H, F, CI, Br, iodo, N02 , C02H, C02R2, C0R2 , cyano, 
CF3, CH20H, CI -4 alkyl or perf luoroalkyl , 0R2 , SR2, S0R2, S02R2, S03H, 
S{NR2R7)R2, S0(NR2R7)R2, NR2R7, aryl , heteroaryl, or (un) substituted 
allyl, arylmethyl, alkynyl , or alkenyl; X = CH2, 0, S, NR7; R20 = CI -6 
alkyl, (un) substituted allyl, arylmethyl, alkenyl, aryl, or heteroaryl; 
R21 = H, Cl-4 alkyl, (un) substituted allyl, arylmethyl, aryl, or 
heteroaryl; R30, R31 = H, Cl-6 alkyl, etc.]. The compds . are 
high-affinity, high-selectivity modulators of steroid receptors, and in 
particular are agonists or antagonists of progesterone receptors. Also 
disclosed are pharmaceutical compns . incorporating the compds., which are 
effective in female hormone replacement, modulating human fertility, or 
treating dysfunctional uterine bleeding, endometriosis, leiomyomas, 
osteoporosis, cancer of the breast or ovaries, or endometrial cancer; 
methods for employing the disclosed compds. and compns. for treating 
patients requiring progesterone receptor agonist or antagonist therapy, 
and intermediates and processes useful in the preparation of the compds. Over 
350 synthetic examples are given. For instance, title compound IV was 
prepared in 70% yield by Grignard reaction of 2-MeC6H4CH2MgCl with the 
corresponding coumarinoquinoline in Et20, followed by acid-catalyzed 
dehydration of the product lactol using p-MeC6H4S03H in CH2C12 . Selected 
compds. were tested in vitro and in vivo for activity at progesterone, 
androgen, estrogen, glucocorticoid, and mineralocorticoid 
receptors. In a test for agonist activity at progesterone receptors 
expressed in CV-1 cells, IV had an efficacy (maximum response) of 231% vs. 
progesterone, and an equivalent potency (EC50) of 4 nM. Five pharmaceutical 
formulations are described. 
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AB Title compds. I [Z = alkylene, haloalkylene, oxaalkylene, thiaalkylene, 

azaalkylene; Rl = substituted phenylene; R2 , R4 = H, OH, protected OH; R3 
= H, aliphatic] and their 3,4-dihydro derivs . and pharmaceutical compns . 
containing them were prepared Such pharmaceutical compns. are useful for the 
treatment of breast cancer or other diseases whose progress is aided by 
activation of sex steroid receptors. Thus, I [Z = O, Rl = 
4- (2 -piper idinoethoxy) phenyl, R2, R4 = OH, R3 = Me, II] was prepared from 
2,4- (MeO) 2C6H3COC1 in 9 steps. II had an ED50 for inhibition of ZR-75-1 
cells of 2.55X10-10 M . 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB Various steroidal and nonsteroidal (diphenylethylene-based) 

antiestrogens were prepared and/or tested. Pharmaceutical compns . 
containing various groups and representatives of nonsteroidal compds. are 
claimed. Included in the disclosure are compds. I [x = 0-6; L and/or G is 
a polar moiety separated from the B ring by >3 intervening atoms; Rl, 
R2 = bond, alkylene, alkenylene, alkynylene, C6H4 , or fluoro analogs of 
these; B = bond, O, S, Se, SO, S02, NH, CH(OH), NHCO, OCO, C02 , C6H4 , 
etc.; LG may form N-containing heterocyclic ring; or L = various bivalent 
groups, mostly CO- or C(S) -based; or G = H, alkenyl, alkynyl, 
(un) substituted alkyl; 2 = alkylene, haloalkylene, (CH2)nO, (CH2)nS, 
(CH2)nCO, etc.; n = 0-3; R3 , R10 = H, OH, halo, alkyl, alkoxy, etc.; R6 = 
H, alkyl, alkenyl, alkynyl]. For example, compound II was prepared and was 
3-fold more active against ZR-75-1 breast cancer cells than its known 
analog lacking the B-ring Me group. Estradiol derivative III was also prepared 
and found to act as an antiestrogen and an inhibitor of 
17P-hydroxy steroid dehydrogenase. 



